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Objective. To evaluate educational debt-to-income trends in pharmacy, dentistry, medicine, optome-
try, and veterinary medicine in the United States from 2010 to 2016.
Methods. A retrospective analysis of educational debt and income for selected health professions was
conducted. Data on student loan debt were collected from professional organizations and data on
income were collected from the American Community Survey. Ratios of the mean educational debt
of graduating students to the median annual income for their respective profession were calculated for
2010 through 2016. Average change per year in debt, income, and debt-to-income ratio were calcu-
lated.
Results.Debt-to-income ratios for all selected health professions except medicine exceeded 100%. For
physicians, debt-to-income ratios ranged from 89% to 95%. On average, physicians (-0.3 percentage
point) and optometrists (-0.5 percentage point) had negative changes in their debt-to-income ratios
from 2010 to 2016. Average increases per year in debt-to-income ratio of veterinarians, pharmacists,
and dentists were 5.5, 5.7, and 6.0 percentage points, respectively. From 2010 to 2016, dentists had the
largest average increase per year in debt ($10,525), while physicians had the largest average increase
per year in income ($6667) and a minimal average debt increase per year ($5436). Pharmacists had the
second largest average increase per year in debt ($8356).
Conclusion. Educational debt-to-income ratios in the United States increased considerably over the
past decade among pharmacists, dentists, and veterinarians and can negatively impact health profes-
sionals as well as patient care. Innovative strategies are needed to alleviate the educational debt burden.
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INTRODUCTION
Student loan debt in the United States has more than

tripled since 2006, and as of the third quarter of 2019, stands
at over $1.6 trillion.1 On average, college students accrue
greater than$37,000 ineducational loandebt by the time they
complete their undergraduate program of study.2 If students
thenchoose to pursue professional, doctorate-level education
in the health sciences, educational debt can increase expo-
nentially. Total student loan debt for pharmacy, dental,
medical, optometry, and veterinary medicine degree pro-
grams can exceed $100,000 or even $200,000.3 Such loans

are driven by familiar factors: tuition, fees, and costs of
living. According to the Organization for Economic Co-
operation andDevelopment, average postsecondary tuition
costsaregreater in theUnitedStates than inalmostanyotherof
its member countries.4 Tuition increases in recent years have
been spurred by cuts in state funding for higher educa-
tion and rising programmatic and operations expenses.5

With soaring levels of educational loan debt ham-
pering current and future generations of college graduates,
it is imperative to consider the implications of this in-
creasing financial burden onhealth professionals. Potential
consequences include reduced ability to reach financial
independence, delayed home ownership, postponement
in starting a family, and hindered ability to save for re-
tirement.6,7 Mackenzie further highlights the profound
negative impact that accumulation of educational loan debt
can have on a household’s lifetime standard of living.8

With each incremental increase in student loan debt, total
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lifetime expenditure capacity of a household permanently
decreases.8 Several studies among students have also
linked increasedfinancial debt, or financial strain, to higher
levels of perceived stress and/or psychological distress,
which in turn are associatedwith negative health outcomes
and poorer academic performance.9-21

Because of concerns about acquiring or accumulat-
ing further educational debt and the enumerated potential
consequences, individualsmay bemore hesitant to pursue
a career in health care. For example, student pharmacists
have reported that the rising cost of tuition is a barrier to
applying to pharmacy school.22 The choice to avoid
pharmacy (or other health professions) school because of
cost could disproportionately impact low-income in-
dividuals and may influence the diversity of the student
body. Additionally, the increasing incidence of student
loan burden among health professionals may inadver-
tently contribute to worsening health care disparities in
the United States.23 To explain further, the Institute of
Medicine confirmed that increased diversity among
health professionals is linked to improved access among
minority patients, with minority providers being more
likely to practice in minority and underserved commu-
nities.24 A critical risk for these already vulnerable
communities is that as educational costs and subsequent
financial debt escalate, lower-income and underrepre-
sented minorities may shy away from pursuing health
professions education and careers.25Higher debtmay also
discourage individuals from seeking primary care careers.
AsurveyofUSmedical students found that thosewithhigher
educational debt were more likely to pursue higher paid
specialties, less likely to pursue primary care, and less likely
to practice in medically underserved regions.7 Although this
gap of primary care physiciansmay provide a niche for other
health professionals, it raises concerns and increases risk of
health care disparities. Therefore, unintended consequences
of high educational debt may be far-reaching and profound,
as access to primary care dwindles and disparities in un-
derserved communities are exacerbated.

Rising educational loan debt as a result of increased
costs ofobtainingpharmacy,medical, dental, optometry, and
veterinary medicine degrees is thus a source of deepening
concern. In 2013, Asch and colleagues examined debt-to-
income ratios of medical specialties and other occupations,
and questioned whether we were in a medical education
bubblemarket.26 They found that from1996 to 2010, growth
in student loan debt generally outpaced income growth
across health and other professions.26 However, these trends
appeared to slowand even reverse formedicine anddentistry
near the end of the study period.26 The question that moti-
vated our analysis was whether these downward trends in
medicine and dentistry were indicative of reduced debt-to-

income ratios, or at least minimal increases or stabilization,
for thehealthprofessions includingpharmacy.Therefore, the
objective of this study was to evaluate educational debt-to-
income trends in pharmacy, dentistry, medicine, optometry,
and veterinary medicine from 2010 to 2016, and consider
implications for future health professions students pursuing
education for a career in health care.

METHODS
A retrospective analysis of educational debt and in-

come data for the health professions of pharmacy, den-
tistry, medicine, optometry, and veterinary medicine was
conducted. These professions were selected for inclusion
because of their notably high educational debt load com-
pared to other health professions, such as nursing. The
methods employed were similar to those of Asch and
colleagues, who collected data on median income for the
years 1996 through 2010 for medicine and medical spe-
cialties, as well as other professions (eg, pharmacy, op-
tometry, dentistry, law, and business, among others), from
the Medical Group Management Association, American
Dental Association, and the Current Population Survey.26

They also collected data on average student loan debt for
the same time period from the Association of American
Medical Colleges, American Dental Education Associa-
tion, American Bar Association, American Association of
Colleges of Pharmacy, and National Center for Education
Statistics.26 They then calculated the ratio of debt-to-
income for each medical specialty and occupation of
interest.26

Data were collected on mean (or median if mean was
not available) student loan debt for the years 2010 through
2016 from surveys conducted by the Association of
American Medical Colleges, American Dental Education
Association, Association of Schools and Colleges of Op-
tometry, American Association of Colleges of Pharmacy,
and Association of American Veterinary Medical Col-
leges.27-31 Data were primarily available via the websites
of these associations. When not available on the website,
data requests were submitted to the associations via per-
sonal communication. Data were collected on median in-
come from the American Community Survey for 2010 to
2016. The American Community Survey is conducted
annually by the US Census Bureau to collect national data
on demographics and other population characteristics (eg,
economic). At the time of the analysis, income data were
available only through 2016. As data collection was lim-
ited to published aggregate data, this was not considered
human subjects research, and therefore institutional review
board approval was not needed.

Ratio of mean educational debt of graduating stu-
dents to themedian annual income of their professionwas
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calculated.26 Debt-to-income ratios greater than 100%
indicated debt was greater than income, while ratios less
than 100% indicated income was greater than debt. A
measure of market economy, debt-to-income ratios were
selected as the unit of analysis as they align better than
more elaborate calculations with how students make de-
cisions regarding financing education.26 For all pro-
fessions, mean student loan debt during professional
school was compared to median wages for all years, with
two exceptions. For veterinarians, median debt was
compared tomedianwages for all years, asmean debtwas
not available. For physicians, mean debt was compared to
median wages for all years except 2016. In 2016, median
debt was compared to median wages, as mean debt was
not available. These ratios are produced with certain ca-
veats: they only include debt accumulated during pro-
fessional school and they do not take into account the
timing of the health care graduate entering the workforce.
The analysis was generally based on thework ofAsch and
colleagues,26 with some variation due to data availability
and varying logistics. We also calculated average change
per year in debt, income, and debt-to-income ratio for
each health profession of interest between 2010 and 2016.

Data analysis was conducted using SPSS Statistics 25.0
(IBM, Armonk, NY).

RESULTS
As displayed in Figure 1, with the exception of

medicine, debt-to-income ratios for each health pro-
fession consistently exceeded 100% between 2010 and
2016. Debt-to-income ratios for physicians ranged from
89% to 95% during the study period. The profession with
the second lowest debt-to-income ratios was pharmacy,
with ratios ranging from 107% to 141%. Ratios were
highest for veterinarians throughout the entire study pe-
riod, remaining above 160% from 2011 onward.

The average change per year in debt, income, and
debt-to-income ratio of each health profession between
2016 and 2010 are presented in Table 1. On average,
physicians (-0.3 percentage point) and optometrists (-0.5
percentage point) had negative changes in their debt-to-
income ratios between the two years. In contrast, average
increases per year in debt-to-income ratio of veterinar-
ians, pharmacists, and dentists were 5.5, 5.7, and 6.0
percentage points, respectively. Dentists had the largest
average increase per year in debt ($10,525) followed by

Figure 1. Ratios of debt to income, according to health profession. Data on median income were collected from the American
Community Survey. At the time of the analysis, income data were only available through 2016. Data on average student loan debt
were collected from surveys conducted by the Association of American Medical Colleges, American Dental Education Associ-
ation, Association of Schools and Colleges of Optometry, American Association of Colleges of Pharmacy, and Association of
American Veterinary Medical Colleges.
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pharmacists ($8356), while physicians and optometrists
had the smallest average changes ($5436 and $5397, re-
spectively). Physicians had the largest average increase
per year in income ($6667), while veterinarians had the
smallest average increase ($833).

DISCUSSION
In 2015-2016, approximately 75% of graduates of

health professions doctorate programs (ie, pharmacy,
chiropractic, dentistry, optometry, podiatry, and veteri-
nary medicine) and 81% of medical school graduates had
federal and/or private student loans.3 Average (or median
for medicine and veterinary medicine) student loan debt
in 2016 exceeded $150,000 for each of the five health
professions of pharmacy, dentistry, medicine, optometry,
and veterinary medicine, with dentistry being the only
health profession to exceed $200,000. Interest rates on
federal student loans range from approximately 5% to
8%, depending on type of loan, with repayment periods
typically of 10 to 25 years.32,33 As a rough example,
monthly repayments over 10 years for a $200,000 federal
student loan at 6% interestwould be approximately $2220

per month, and this payment would need to be made in
conjunction with other living expenses.

Given increasing educational costs and the growing
student debt crisis, the objective of the current study was
to examine changes in educational debt-to-income trends
among the five selected health professions between 2010
and 2016. In their analysis of educational debt from 1996
to 2010, Asch and colleagues reported notable increases
in the debt-to-income ratios of the five selected pro-
fessions, particularly veterinary medicine and optome-
try.26 While those trends continued for pharmacy,
veterinary medicine, and dentistry in the current study,
medicine and optometry, to an extent, were more stable.
Specifically, we found that educational debt-to-income
ratios for 2016were less favorable than those for 2010 for
pharmacists, dentists, and veterinarians but not for phy-
sicians and optometrists. When examining changes in
debt and income separately, increases in debt far outpaced
increases in income for dentistry, pharmacy, and veteri-
nary medicine. For example, we found that between 2010
and 2016, the average annual increase in student loan debt
for pharmacists was $8356, while average growth in

Table 1. Comparison of 2016 and 2010 Student Loan Debt, Income, and Debt-to-Income Ratios Across Health Professions

Profession Student Loan Debt, $a Income, $b Debt-to-Income Ratio, %c

Dentist
2016 229,417 140,000 164
2010 166,265 130,350 128
ACPYd 10,525 1608 6e

Optometrist
2016 163,980 109,100 150
2010 131,599 86,000 153
ACPYd 5397 3850 -0.5e

Pharmacist
2016 157,425 112,000 141
2010 107,292 100,250 107
ACPYd 8356 1958 5.7e

Physician
2016 180,000 200,000 90
2010 147,383 160,000 92
ACPYd 5436 6667 -0.3e

Veterinarian
2016 159,923 85,000 188
2010 124,191 80,000 155
ACPYd 5955 833 5.5e

a Data on average student loan debt were collected from surveys conducted by the Association of American Medical Colleges, American Dental
Education Association, Association of Schools and Colleges of Optometry, American Association of Colleges of Pharmacy, and Association of
American Veterinary Medical Colleges
b Data on median income were collected from the American Community Survey
c Debt-to-income ratio, expressed as percentage, indicates change in debt relative to change in income per year over a given time period, in this
case, 6 years. Numbers greater than 100% indicate debt exceeds income, while those less than 100% indicate income exceeds debt
d Average change per year (ACPY) between the two years of 2010 and 2016
e Percentage points of ACPY between the debt-to-income ratios of 2010 and 2016
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incomewas only $1958. In contrast, the gap between debt
and income on average per year was much narrower for
optometry as debt increased by $5397 and income in-
creased by $3850. The negative changes noted in medi-
cine’s debt-to-income ratio when comparing 2016 and
2010 indicate that income growth kept pace with, and
even surpassed, growth in debt,which is further supported
by the average changes in debt ($5436) and income
($6667) individually.

Although medicine’s debt-to-income ratios are
consistently less than those for the other health pro-
fessions of interest, trends since 2014 suggest medical
school debt is increasing. Between 2014 and 2016, me-
dian educational debt increased by $7000, while between
2016 and 2018 it increased by $15,000. Among medical
school graduates in 2018, more than 70% had student
loans for medical school, and more than one quarter had
student loans totaling between $200,000 and $299,000.27

If income growth tightens to the point of falling behind
increases in educational debt, medicine could experience
the same serious consequences some of the other selected
health professions are currently facing, such as a shrink-
ing applicant pool. In the 2017-2018 academic year,
medicine experienced its first drop in a decade in the
number of medical school applicants from the previous
year (-2.6%), though there was a small uptick in 2018-
2019.34 This drop is only slightly lower than the drop in
pharmacy applicants between 2016-2017 and 2017-2018
(-3.1%) and higher than the drop in dentistry applicants
(-1.5%).35,36 Additionally, health professions students
and graduates are susceptible to personal risks (psycho-
logical distress, burnout, decreased quality of life, and
decreased satisfaction with work-life balance, among
others) associated with educational debt, which may
worsen should debt-to-income ratios increase.9-14,20,37

As previously noted, educational debt burden may
also contribute to reductions in patient access and in-
creases in health disparities. Rohlfing and colleagues re-
ported that students with higher levels of financial debt
were more likely to pursue careers in specialized fields
rather than primary care.7 However, specialty fields also
face challenges resulting from educational loan debt. For
example, Ikonomidis and colleagues reported that the
Society of Thoracic Surgeons is predicting shortages in
cardiothoracic surgeons as educational debt and years of
required training increase.38 Rohlfing and colleagues and
Goodfellow and colleagues also found that physicians
were less likely to practice in medically underserved re-
gions because of significant differences in income.7,39

Likewise other health professionals may choose to prac-
tice in higher-paying regions that are not considered
medically underserved. This phenomenonmay ultimately

lead to an increase in existing health care disparities
across rural communities, medically underserved com-
munities, and among minority populations within the
United States.

Generally, increasing student loan debt is a reaction
to the rising costs of education and living expenses. Cain
and colleagues noted that the cost of pharmacy education,
for example, increased an estimated 54% between 2004
and 2014 (a 10-year period).40 In our study, student loan
debt increased 47% from2010 to 2016 (a six-year period).
Other factors contributing to the growing costs of health
professions education include reduced state funding and
increased compliance and infrastructure/operations. An-
other possible factor related to increased debt for graduate
and professional students is that, as of the 2012-2013
school year, advanced degree students were no longer
eligible for subsidized federal loans.41 Per the Federal
Student Aid Office of the US Department of Education,
this type of loan is designed to help studentswith financial
need, and the federal government pays for the interest on
these loans while undergraduate students are enrolled in
school at least half-time, for six months after leaving
school, and during any deferment period such as returning
to school.33 Because subsidized federal loans are no
longer available for graduate or professional students, any
loans taken out by pharmacy or other health professions
students during their professional program will accrue
interest during their time in school, resulting in higher
loan balances by the time they graduate. These various
issues have resulted in a “perfect storm” of circumstances
exacerbated by students borrowing the maximum allow-
able amount and the lack of attention (or simply not
knowingwhat to do) by college administrations to student
loans. The result is a growing state of educational debt
crisis for health professions students.

With continued growth of accumulated educational
debt among students in health professions comes over-
arching concerns for the future viability of these pro-
fessions. As increasing tuition expenses plunge current
students further and further into debt, the risk of financial
overburdenmay outweigh prospective students’ perceived
return on their investment toward a professional doctorate
in a health profession.This could result in reducednumbers
of individuals willing to pursue health professions careers
and a corresponding decrease in the supply of health pro-
fessionals.A smaller supply of providerswill, in turn, drive
up health care costs and place an even greater strain on
access to care for individuals who struggle to pay for ser-
vices. Simply put, patients will suffer.

Colleges of pharmacy and other health professions
colleges have an obligation to reduce the financial burden
that tuition and fees place upon students. To accomplish
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this and to continue attracting the best and brightest stu-
dents, colleges of pharmacy, dentistry, medicine, optome-
try, and veterinarymedicine should consider implementing
debt minimization strategies. One approach we imple-
mented at the University of Tennessee Health Science
Center College of Pharmacy was a drastic minimization of
tuition increases and even reductions in tuition. Addition-
ally, medical schools across the country are deploying
notable programs to address student debt that may serve as
examples for health professions colleges across the United
States.42 Based on a multimillion-dollar philanthropic gift,
Columbia University’s medical school is eliminating loans
from student financial aid packages, with loans being
replaced by scholarships and grants. Similarly, New York
University’s medical school recently announced that it
would provide all students full-tuition scholarships as a
result of extensive fundraising.43

The following are three additional strategies that
health professions schools should consider implementing.
First, they should consider offering lower tuition rates,
either by cost savings derived from changing how the
curriculum is delivered, or by requiring graduates to
provide service in select fields (eg, family medicine) or
geographic areas.42 Second, they should participate in
scholarship, loan, and loan repayment programs offered
by the Health Resources and Services Administration,
including scholarships and loans for disadvantaged health
professions students; loan programs for students who
commit to primary care practice for a certain period of
time; loan repayment for health professionals in the In-
dian Health Service; and National Health Service Corps
loan repayment for qualifying individuals.44,45 Third,
they should offer or assist students with using loan as-
sistance repayment programsor loan forgiveness programs,
such as the Public Service Loan Forgiveness Program of-
fered by the US Department of Education. Such programs
often require service in underserved communities and are
associated with working long-term in these communities.
They are also effective in bolstering physician recruitment
and retention.42,46,47

Although these various mechanisms for reducing
student debt may fall short in addressing some expenses,
such as program fees, textbook costs, and room and board
expenses, they represent an important advance in allevi-
ating the financial burden associated with health pro-
fessions education. Prior studies also suggest that moving
pharmacy education (and likewise, other health pro-
fessions programs) toward a more efficient model, de-
fined as amodel in which the financial burden on students
is reduced, would require limiting unnecessary costs,
identifying areas of overspending, and implementing cost
containment strategies.48,49

In addition to reducing the burden of high tuition,
colleges of pharmacy and other health professions have an
opportunity to help students learn about finances.50 By
adding a personal finance course or group activities fo-
cused around topics in personal financial management,
such as budgeting, savings, and managing debt, colleges
will help students understand the true cost of taking out
loans. Also, health professions colleges must offer fi-
nancial counseling services to students and help them
understand the repayment process. Ideally, students
would have these courses and instruction during high
school and as an undergraduate student (which is when
such knowledge development would likely be most
helpful as many students begin accumulating high edu-
cational debt before they attend professional school).
Because contemplation and greater knowledge about
loans are associatedwith lower student debt, total number
of federal loans borrowed, and total student loan debt
among pharmacy students, additional resources should be
made available to compare loan types and interest rates,
and improve understanding of strategies for paying back
student loans (eg, making payments above the minimum
amount due each month).21,50,51

Because data were not available for some health
professions, the analysis included debt that students ac-
cumulated during professional school but not debt they
accumulated during their undergraduate education,which
would add to a student’s financial burden. Additionally,
the analysis did not account for income variability based
on postgraduate training and the timing ofwhen the health
care graduate entered the workforce. Because of the
variability in factors such as residency requirements,
length, and availability, a standard measure of income
across professions, the American Community Survey, was
selected for analysis. Future studies should look at the
potential impact of postgraduate training on educational
debt-to-income considerations across health professions.

CONCLUSION
Increasing tuition and heavier educational loan debt

burden has created a state of crisis. The majority of stu-
dents in the health professions of pharmacy, medicine,
dentistry, optometry, and veterinary medicine accrue
large amounts of total educational debt by the time they
graduate, typically between $100,000 and $200,000.
Unfortunately, changes in income have not kept pacewith
debt for pharmacy, dentistry, and veterinary medicine.
Medicine, and to some degree optometry, have fared
better, though warning signs have surfaced. The financial
burden associated with pursuing a health professions
educationmay deter individuals from a health care career,
potentially resulting inworkforce shortages,whichwould
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have dire consequences for already underserved com-
munities. To alleviate student loan debt burden among
health professionals, and mitigate the possible negative
consequences of that debt, long-term creative and tar-
geted solutions will be necessary.
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